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Outline:
* Tau lepton identification and reconstruction in ATLAS
« Standard Model processes with tau leptons: Z - ttand W - T, v

* Higgs boson search in tau decay channels: MSSM A/H/h —» Tt and H*— TV

Processes with tau leptons important for
- “New” physics searches:
Higgs boson
Supersymmetry
Exotic models
- Measurement and understanding of Z - TT
and W — T, v as backgrounds for searches
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Tau leptons {
S s
Properties:
m_=1.78 GeV
CT =87 um

Decay modes:

Leptonic (e,u + V) 35.2%
Hadronic 1 prong  49.5%
Hadronic 3 prong  15.2%

Hadronically decaying tau leptons:
- Tracks of 1 or 3 charged hadrons

- Collimated calorimeter energy
depositions

Shower width and composition (shower radius
and isolation, EM fraction)
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Tau reconstruction and identification in
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ATLAS

- Hadronically decaying tau candidates seeded by calorimeter jets and tracks matched to
candidates
- Distinction between tau leptons and jets:

Different identification criteria: cut based, boosted decision tree (BDT), likelihood (LLH)
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t FZZ) dijet Monte Carlo 1 prong 15 GeV<p <60 GeV - . . > '°F B4 dijet Monte Carlo 3 prongs 15 GeV<p, <60 GeVH
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Selection for analysis with 546 nb:

.Th

+ E.m= trigger

ATLAS-CONF-2010-097

Backgrounds: Multijet (estimated from

- Tight T, with 20 GeV < p, < 60 Gev | data), W =1v, Z =1, Z > 11

- Veto on leptons with p. > 5 GeV

« Ad(jet, E;™ ) > 0.5 rad

« E

M > 30 GeV
o ET

mss  significance > 6

100 Integrated Luminosity 546 nb ", it % T il T

- Data 2010 \'s = 7 TeV)
80 [ [_] PythiaQCD Jets
- R Wory-
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- Observation:
/8 events in data selected
55 + 12 events observed signal — Observed signal
55 * 16 events expected signal  consistent with SM
from MC expectation
— hadronically
- Main systematic uncertainties: decaying tau
energy scale, MC model leptons in data
established

Analysis on full dataset in preparation
2011 T physics in ATLAS: Susanne Kuhn
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measurement

SM processes: Z = TT cross section

/
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Measurement of Z — TT cross section with 36 pb® combining 4 channels:
T T, channel, T T, channel, T T channel and T T channel

Selection for Z - T, T, : W+jets suppression:
) S|ng|e |ept0n trigger g 100:_ ATLAS Preliminary \s =7 TeV ) éthZI:Té? ]
« One e p,> 16 GeV or one pp.> 15 GeV - P =
i w C /2=l
« One tight T, p, > 20 GeV, 1 or 3 tracks 60 B
* Tight lepton isolation 40 T.T, .
° MT <50 GeV and ZCOSA(I)(I, ETm'ss ) >-0.15 20; channel -
° Opposite charge of Iepton and T, %75 4 05 0 05 1 15 2
A
+35GeV <m,.,. <75GeV il
S [ arias ey w7y =0
2 10° 3 Ldt=35.5pb" Byv‘f'llvet
Multijet suppression: Tight lepton isolation g 8:72% | Multijet
- Sum of transverse momentum of tracks in AR = 0.4 10° . from
data

cone divided by lepton p.

- Sum of energy in calorimeter in AR = 0.4/0.3 cone

divided by lepton p.
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SM processes: Z = TT cross section

]
Q@ gL
measurement A

Multijet background estimation from data: W+jets background:

- ABCD method OS/SS and lepton isolation - Normalization in W-dominated

AC control region from data
NA = NP (_) - N2 R, | -Shape from MC

gglr::\ted C D ND
EW, tt background
lsolated | A B subtracted in control
regions
Opposite Same
Sign Sign

Result for Z - T, T, : Visible mass and #track(t) distributions for T T, and T T, channels

e
C  ATLAS Preliminary \s=7Tev  =Daia

L AL L B B B HALNL B T L LA L B L B LA B IR B
-e-Data .

<Data

> F 2 1> =
G 600 ATLAS Preliminary \s=7Tev ~ Z0%a = — S o50f Oy 4 & 45E ATLAS Preliminary \s=7Tev ~ D32
o r _ - @@Multiet 7 @ C _ 1 @@Multijet = : ftiet =
2 sob Ldt=35.5pp" EIAUMIEL - - Lot=3s5p0" FWO 10 40 det=35.7 po’ B S
£ F =W/E>1:vIi ] 200 =W—>‘EV_ — ..g 35 BW-tv
[ E *1Z-l 4 - 2l ] E my e
> 40F o o ol 10 305 vz 3
g - tf 13 2 (=
w 303 150 T |« E t
- ook Prec > 1 GeV E
20t C .
N _HMg
0: . 0: b 1] E J
0 20 40 60 80 100 120 2540v 0 2 4 6 8 10 % 20 40 60 80 100 120 140
MK, Th) [GeV] Nyacks(Th) ms(e, 7,) [GeV]
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4 SM processes: Z - TT cross section
0
measurement
Selection forZ -» T T : SelectionforZ-»> T T, :
*» Onee p,>15GeV and one u * One pp,> 15 GeV and one u
p; > 10 GeV of opposite charge p; > 10 GeV of opposite charge and
and tight isolated isolated
« 2cosAd(l, E.m= ) >-0.15 «25GeV <m,, <65GeV
« 2E. + E;™ <150 GeV * BDT using 4 variables trained to
- 25 GeV < m,, < 80 GeV separate Z - T, T, and y*/Z - |
- Multijet background estimated from data - Multijet background estimated from data
- 85 events in data selected - 90 events in data selected
- 76 £ 10 events observed signal - 43 £ 10 events observed signal
3 B ATAs o T o g 25 amaspeimnay eData
BT >y Iz
‘g 155_ det=35_5pb“ =K/’|*L/fﬁ;tll _E g 15:_ J‘Ldt=35.5pb'1 + El\{lulti\]et _E Suppressed
“ ] N landZ->T T
10F . 0 E e
: ; i 1 signal visible
°F E 5t E
020" 40 60 80 100120 14'10m1(§§: )1[%0e\2/§)0 055" 30 40 50 60 76 mﬁ'f) 'u')'g['g ;‘\1;?0
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SM processes: Z = TT cross section

- I
B measurement S
‘ Nobs — Nk
Fiducial cross section: o //(Z — t7) x B(x — Ivv, T — IV V] TpaqV) = 05 - g
-
Total cross section in Nope — Ni
invariant mass of o(Z—=17) X Bt = Ivv,T = Ivv/ Tpaqv) = yoae g
66 <m_ < 116 GeV: z-Cz- L

- G, correction factor taking into account detector effects (e.g Id efficiencies)
- A, geometrical acceptance
- Corrections included for events outside the invariant mass window

Final State Measured Fiducial Cross-section Main systematic

Ty Th 23 + 2(stat) = 3(syst) £ 1(lumi) pb uncertainties:

TeTh 27 + 3(stat) + 5(syst) + 1(lumi) pb - Energy scale T T, 11 %
TeT 7.5 = 1.0(stat) = 0.5(syst) £ 0.3(lumi) pb . o
ryri 4.5 + 1.1(stat)  0.6(syst) £ 0.2(lumi) pb - Tau effICI_e_nCy TITh 8.6%
Final State Measured Total Cross-section (66 < my,y < 116 GeV) - Muon effICIency 4%

—— 0.86 £ 0.08(sta0) = 0.12(sys0) = 0.03(lumi) = 0.003(theo) b - Electron efficiency 3-10%
TeTh 1.14 + 0.14(stat) = 0.20(syst) + 0.04(lumi) + 0.004(theo) nb

TeT, 1.06 + 0.14(stat) + 0.08(syst) = 0.04(lumi) + 0.004(theo) nb -A, 3%

Ty Ty 0.96 + 0.22(stat) + 0.13(syst) + 0.03(lumi) + 0.002(theo) nb

- Luminosity 3.4%
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4 SM processes: Z = TT Cross section A
Qo L
[TT] A
z measurement A
Combination:
Omineg = 0.97 = 0.07 (stat.) £ 0.07 (syst.) £ 0.03 (lumi.) nb
- +
o,  =0.96 + 0.05 nb
[ T '5 [~ T 7 T T T T T T T Sy 7T 7T
i ATLAS Preliminary s 1, 36pb""
Z — 1t combined H—|—0—|—H e gﬁi;mﬂeéﬁgfb — . . -0 =
—Syst@Stat — Stat g 8 g
Z—)TuTh ® — Syst ® Stat ® Lumi ATLAS Z - eeluy, 33-36pb™” y — Syst @ Stat :I: CID .GC)
------- Theory (NNLO) (66<mlnv<116GeV) — Syst ® Stat ® Lumi 8 - ":'
Z 1,1, —— . — Theory (NNLO) N é S
CMS Z - 1, 36pb” i CZ) L
i 60<m_ <120 GeV
Z 55, L . (60<m, ev) 3 C<IE) g
o —
CMS Z - eeluy, 36pb” ., ATLAS Preliminary 5 wn >
Z->17, . (60<m_ <120 GeV) |<T: Q§) >5
: Lo Lo T L L (4y]
05 s T s 15 04 06 08 1 12 14
6(Z — 17, 66<minv<116 [GeV]) [nb] o(Z — 1) [nb]

— Total cross section of y*/Z - TT in invariant mass of 66 <m. <116 GeV
in good agreement with theoretical expectation
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Higgs boson search: A/H/h - TT :
E S
MSSM: 2 Higgs doublets Selection for A/H/h - T, T, with 36 pb™:
- 5 Higgs bosons ¢ = h, H, A, H* * Single lepton trigger
- m, ™ benchmark scenario - One isolated e p, > 20 GeV or p p,> 15 GeV
- Free parameters: tanf3 and m, « One loose T, p, > 20 GeV, 1 or 3 tracks
- Strong coupling to down-type - Opposite charge of lepton and T,
fermlor]s, productloq a tanp? CEms s 20 GeV
- Dominant production T
Direct bb¢ gg — ¢ * M; <30 GeV
g b°
b Selected events in 36 pb™:
=== ¢ b --=- 0 |Data 206
b Sum MC expectation without Multijet 218 £ 5
: b, A/H/h (m, =120 GeV, tan B =40)  53.3+0.9
Results for A/H/h - T, T, and
A/H/h - T.T, MC W+jets 66 +3
Main backgrounds: MCZ- 1T 117+ 4

Z - TT, W+jets, (Z = |l and Multijets)
31.5.2011 T physics in ATLAS: Susanne Kuhn




Higgs boson search: A/H/h = TT N\
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Background estimate for A/H/h - T, T,: Estimate using same-sign sample from data

Bkg , . CD, W+_]ets
”OSJ(‘F”ViS) = rQcp - ”SS (Myis) + I'wijets * Ngg ™ (Myis) + ”0 (”?vm) +nog (Myis)

Assumption r,, = #events (OS) / #events (SS) = 1 (confirmed by MC and data

control region)
W+jets factor r,,.,, from W control region in data

Z = Tt from MC, checked with embedding technique using data

other

> gof T TT T T T T
[O) C €Tqq + UT  Channels ] o . . .
O oof 1 - Visible mass distribution after all cuts
o - —4— data ]
= F - A(120)/H/h—tt, tanB=40
o 70F ] Z(—1)+Jets(0S-SS) ] . . .
€ F Others(0S-SS) : - Main systematic uncertainties on background
°>’ 60;_ W+jets (OS-SS) E . _
L - Same Sign ] yle|dS
50:_ 7z syst. B
40+ \s=7TeV, j Lot = 36pb™ Same-sign background estimate 25%
30F ATLAS Preliminary 3 W-+jets background estimate 15%
20F - :
of i Tau and jet energy scale 2-32%
Oé& I PPN h f g Tau effiCiency 40/0
0 50 100 150 200 250 300
1 (o)
m... visible [GeV] Signal acceptance 14%

31.5.2011 T physics in ATLAS: Susanne Kuhn




Higgs boson search: A/H/h —» TT N\
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- Main background Z — TT estimated from

lection for A/H/h ith 1:
Selection for A/H/h =TT, with 36 pb MC and shape validated with embedding

* Single electron trigger technique using data

*Oneep;>20GeVandpp,>10GeV, | \yitijet background estimated from data:
opposite charge and tight isolated ABCD method

* Py(6) + Py(l) + E™ < 120 GeV 3 o ot
* A(I)(e, p.) > 2 rad = 20¢ S 9((1—?2)/:'.1/2; - talnﬁ=40_:
. . . . . . — - Others —
* Discriminating variable: Effective mass @ 12_ | Diboson E
ffecti S . 1 {8 Singlo E
ﬂf;—aTeC wve __ \/(pe 4 p,tb + pIIliSS)Q Ll ::Z;_ 7 syst. _;
102— \s=7TeV, det =36pb’ =
) 8;_ ATLAS Preliminary :
Selected events in 36 pb™: 6
4t
Data 70 2 u :
0k = = ORE 22 N
MC expectation without Multijet 60.4 + 1.2 0 50 100 150 200 250
- m,, effective [GeV]
Mulitjet 21£3.1 - Systematic uncertainties:
A/H/h (m, =120 GeV, tan =40) 15.2+0.3 Electron efficiency ~ 7-9 %

MC background cross sections 5-10%
Multijet estimate, Mass shape uncertainty
31.5.2011 T physics in ATLAS: Susanne Kuhn
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- Exclusion limits from analysis of visible/effective mass shape using profile likelihood

method

- Cross section, couplings, masses, BR from LHC Higgs XSection WG +

matching between 4-flavor and 5-flavor calculation

o 80z T
c %/ Tevatron (1.8-2.2 fb') 2
o / (77 LEP-2 max ;50
70~ —— observed (CLs) my==, >
;4 —@— Observed (CLs+b, PCL)
0 wennas Expected (95%CL)
60F mm =1
[ J+2c
505
40

30

20

s=7TeV,
10 N

j Ldt = 36 pb”’
ATLAS Preliminary

—e— Observed gg — H (PCL)
--------- Expected gg —» H

—o— Observed gg — bbH (PCL)
——m— Expected gg — bbH

B o theory

-

~
DY
~ .

ATLAS Preliminary

III|IIII|II

\s=7TeV, j Ldt = 36 pb”

ANVNNNIANANANN

3000707370 0

~ o
~~~~~
~~~~~~~

e
......
- .
......
- -
.........
..........
-------
.......
iy
-

0%00 150 200
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95% CL upper limit on 6, x BR(H— 77) [pb]

1

200 250 300
Higgs Mass [GeV]

npr-=p»



In MSSM if m(H*) < m(t) dominant production for H* in tt ATLAS-CONF-2011-018
witht - H*b and H* - T,v ATLAS-CONF-2011-051
b

H+ with hadronic T decays: Test of data-driven background ¢,
estimates \06@
- pL(T,) > 20 GeV SO0
-If W > qq: Jets, E™= >20 GeV, E™= significance >3, (&
120 GeV < m(jet,jet,b-jet) < 240 GeV ¢
-IfW - lv: E™s > 60 GeV, 2E,> 200 GeV, b-jet e
- 8 16 ets ATLAS Preliminary
Discriminating variable: mr = \/2P}E%“SS(1 — Cos Ag) & 14f Phaa o
g 12;— ‘ =.é;act:;t fakes
A) Backgrounds with fake T jets wo1op et e ]
— Measure fake rate F _L ‘ pbhasliF
B) Backgrounds with true ts °B ‘ [ Lor-as po 1
— Embedding ‘t E
C) Multijet background 2 E

1 1 _-—gg- -
40 60 80 100 120 140 160 180
my [GeV]

— Given this sensitivity no limit is extracted, further studies with more data

— Fit with shape from control region
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Summary

FREIBURG
ner->»

* |dentification of hadronically and leptonically decaying tau leptons in ATLAS

established

» Total y*/Z — TT cross section in invariant mass of 66 < m_ < 116 GeV measured to
Ouineg = 0-97 £ 0.07 (stat) £ 0.07 (syst) £ 0.03 (lumi) nb
In good agreement with Standard Model expectation

* Searches for H* ready

* Limit set for H/A/h = TT, no excess observed

Limit in (tanB-m,)-plane, regions excluded beyond Tevatron or LEP exclusions

— Looking forward to results with more data in tau decay channels

31.5.2011 T physics in ATLAS: Susanne Kuhn
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- ATLAS-CONF-2011-077 (Tau identification)
- ATLAS-CONF-2010-097 (W — T Vv observation)

- ATLAS-CONF-2011-010 (Z - T, T, observation)
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- ATLAS-CONF-2011-045 (Z = TT = eM + 4v observation)
- ATLAS-CONF-2011-051 (H* with hadronic T decays)

- ATLAS-CONF-2011-018 (H* with leptonic T decays)
- ATLAS-CONF-2011-024 (MSSM A/H/h - TT)
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In the detector:
- Shower width (shower radius and isolation)

- Particle multiplicity (e.g. number of tracks, clusters)
- Shower composition (e.g. EM fraction)

0

N7 (NK?) v,
0

Vr

Hadronic tau decays

o
iié } leptonic 35.2%
25.5% )
10.9%
9.3% > 1 prong 49.5%
1.5%
1.0%
9.0%
4.6%

7/

}3 prong 15.2%

— Calorimeter cluster-based variables (e.g. number of clusters,

mass), Tracking variables (e.g. track width, track mass), Variables

which combine calorimeter and tracking information (e.g. E/p)

31.5.2011
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Hadronic Tau reconstruction and

/
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identification in ATLAS

- Tau jet candidates seeded by calorimeter jets (candidate calorimeter jets reconstructed
with AntiKt algorithm, starting from topological clusters)
- Tracks matched to candidate calorimeter jets
- Distinction between tau leptons and jets:

Different identification criteria: cut based, boosted decision tree (BDT), likelihood LLH)
- Cuts based on 3 variables

U _
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VVVVVVVVVV L S L ey B e

6 - e e 2
E 0 16— S Wormv+Zote ATLASPreliminary 2 -‘\,\,_ﬂv‘z_)TT ‘ ‘ATLA‘SPrehImmar)l s -W—m’ il ATLAS Preliminary
2 B diist Monte Carlo 1 prong 15 GeV<p, <60 GeV' ]| =) 0'16_thM ne Carlp 1 prong 15 GeV<p <60 GeV ] 30'12_@”\4 e Carlp 1 prong 15 GeV<p, <60 GeV—]
g 014, 2010djtdt a [dt L= 23 pb’ E g 0.14F . 2010d1tdt a [dt L= 23 pb’ 3 g oib s 2010 dijet data [dt L - 23 pb”
':é 0.12F = 5 012: 8 = £ T
<< C ] <C ) E E <
0.1 E 0.1F E

0.08]- E 0.08f E

0.06 E 0.06F =

0.04f E 0.04f E

0.02F = 0.02R\ -

15 0.2 0.5 03035 0.4

0' W,

i
02 025 03 035 04
Rey

ack flrack
Transverse energy weighted shower p, weighted track width Leading track momentum
width in em. Calorimeter 2 0.8f

0.16F
014;

Wﬁrv Zt 'ATLAS Prellmlnary 3
thMtCI 3 prongs 15 GeV<p,: 60G\T
« 2010 dijet data [dt L = 23 pb”

ry Unit

0.12F
0.1

Arbitra

- BDT and LLH use further variables

0.08F

- Rejection of electrons passing tau lepton oo
selection (electron veto) no2r :20T1L1A_§%(;ONF-

Likelihood Score
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Performance of hadronic tau identification
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in ATLAS

Performance: Signal Monte Carlo Z —» Tt and W - T, 0, Background dijet data events
Trained in bins of #prong and p;

=)

® Cuts
= BDT 4
10°E A Likelihood —

® Cuts

1 Tight cuts:
| 30 % signal efficiency
E Dijet efficiency 2-6%

-
Q
@ >
T

Ay, U
102 Au“’:"-.. =

10°E

_
o
—_
o
TTT

Inverse Background Efficiency
[ T T TTTITIT T T TTTTT 2L L T II\HL
Inverse Background Efficiency

= ATLAS Preliminary
1-Prong pT>20GeV

= ATLAS Preliminary
I 3-Prong pT>20GeV

—_

—_

s b b b b b b T—— s b b b b L Ly
02 03 04 05 06 07 08 09 0[2 O‘.3 0.‘4 0!5 0‘.6 0!7 0.8 0.9
Signal Efficiency Signal Efficiency

Efficiency systematics £ O oo | ATLASPrclminary

evaluated on Monte Carlo: 5o i |\ - Good agreement
: . 20 2 E

Looser working point 4-7 % < o5 Prs >1GeV"  petween data and

Tighter working point ~10 % 04 7 Monte Carlo

9 10

Number of Tracks
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S ATLAS
LEXPERIMENT |

Run 155697, Event 6769403
Time 2010-05-24, 17:38 CEST

W-1tv candidate in
7 TeV collisions
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1] A
=1 s
MU|t|et baCk round g 205 ATLAS Preliminary Intebrated Luminosity 546 nb'* 7 g 205 ATLAS Preliminary Intebrated Luminosity 546 nb’* 7
. J U)Lu 18 ’___\Data2010(\s—7TeV) E CDLU 18 V- E
estimated from data: 165 B 165 " -
ABCD method wE - S vk E
105 - cla E 10 cla E
A _ nBNC/ND e — - o - - E
Ngep = NPN¥/N o 15 e
4r —_ — 41— _ _ —
2 —— — — 2_ —S
0 Loose and fail Tight Tight - 0 Loose and fail Tight Tight
7-ID 7-1D
Data W- TV MC
Observation of W - T, L with 546 nb  QATLAS
Data 78 " HEQSEE@:N
Multijet background [11.1 £ 2.3 (stat.) £ 3.2 (syst.) el

EW background 11.8 £ 0.4 (stat.) + 3.7 (syst.)

Expected signal 55.3 £ 1.4 (stat.) £ 16.1(syst.)

Observed signal 55.1 + 10.5 (stat.) £ 5.2 (syst.)
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Systematic uncertainties:

npr-=p»

W — v, EW background QCD background

(MC expectation) (MC expectation) (data-driven estimate)
Central values [events] 533 11.8 11.1
Statistical uncertainty [events] +1.4 +0.4 +2.3
Systematic uncertainties
Theoretical cross section + 5% +5% -
Luminosity + 11% +11% -
Energy scale +21% +14% -
Lepton veto - +19% -
Pile-up +1% +0.2% -
Monte Carlo model +16% +17% -
QCD background estimation - - 4200
Total systematic uncertainty [events) +16.1 +3.7 +3.2

31.5.2011
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pT(p) = 18 GeV
p¥s(th) = 26 GeV
My;s (l.l,T_h) = 47 GeV
m, (p,E7"°) = 8 GeV

ET* =7 GeV
Run Number: 160613, Event Number: 9209492

Date: 2010-08-03 02:12:37 CEST

SR

Candidate in 7 TeV CoIIisions'r,\ml ‘

3™

=4

3-prong hadronic
tau decay
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SumCosDeltaPhi

FREIBURG
ner->»

SumCosDeltaPhi: Z cos Ap = cos (¢(£) — ¢(EF™)) + cos (o(rh) — ¢(EF™))

(a) Z — 77 — pmy (b) W — pv (c) W — v — prvv

Transverse Mass:  mr (6, Ef™) = \/2 pr(0) - |EF™| - (1 — cos Ap(C, EX™))

31.5.2011 T physics in ATLAS: Susanne Kuhn




npr-=p»

FREIBURG

W-jets background shape taken from MC and normalized to data in W
enriched region

- inverted W+jets suppression cuts

before tau ID after tau ID
% E """"""_'"""'_'._'D""E > 120—_'|'"|"'|"'|"'|"'|"'\_—
O 3500F ATLAS Preliminary \s=7Tev  TO908 & - ATLAS Preliminary \5=7Tev ~ *Data
L - Ldt = 35.5 pb’’ D\iv N 0 C . Qe 3
~ 3000F =200P N3 — 100 Ldt=355pb" OW-h -
2 C =Waw_ 3 L - BW—w
S 2500F - vIZ=l 5 S goF Ey/z-1
= 20005 S E = - Oii ]
- g 601 -
1500F = - :
1000F- = 40p B
500F- = 20p -
0F = : ok e EEEIEEITR
0 20 40 60 80 100 120 140 0O 20 40 60 80 100 120 140
p, 1) [GeV] P () [GeV]

(a) no 7 identification (b) tight T candidate

muon channel
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FREIBURG

31.5.2011

SM processes: Z = TT cross section

measurement

ATLAS Preliminary

TuTh ToTh
Nops 213 151
Nobs — Nieg 164 + 16 + 4 114+ 14+3
A, 0.117 + 0.0002 + 0.004 | 0.101 + 0.0002 + 0.003
C, 0.21 +0.002+0.03 | 0.120 +0.002 + 0.019
B 0.2250 + 0.0009 0.2313 + 0.0009
L 35.5 + 1.2 pb~! 35.7 + 1.2 pb~!
TeTy Ty Ty
Nops 85 90
Nobs — Nikg 76+ 10+ 1 43+ 10+3
Ay 0.114 + 0.0004 + 0.003 | 0.156 + 0.001 + 0.011
C, 0.29 + 0.005 + 0.02 0.27 + 0.006 + 0.01
B 0.0620 + 0.0002 0.0301 + 0.0001
L 35.5 + 1.2 pb~! 35.5 £ 1.2 pb~!

T physics in ATLAS: Susanne Kuhn
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SM processes: Z = TT cross section

REIBURG

/
ne»r-=p

measurement

[T
Selection for Z —» T.T,:

« One electron p, > 15 GeV and one muon | - Multijet background estimated from

p. > 10 GeV of opposite charge data: ABQD me_thod using OS/SS ratio
vs. lepton isolation

- W normalization checked in control

region in data

* Tight lepton isolation
« 2cosAd(l, E.m= ) >-0.15

* Pp, + Pyt Prgs + B <150 GeV

TeT
«25GeV<m,,,, <380GeV None 85
Nops — kag 76+10=+1

— Distributions of lepton p_and visible mass after all cuts beside mass window cut

30_—""I""I""I""I""I""I'"'I": 30_""|""\""I""I""I""I""l'

> > ] > 25 AL L L L L L L L e
8 [ | ATLAS Preliminary ~ \s=7TeV EE*‘?‘Z"‘_)TT - 8 [ ATLAS Preliminary ~ \s=7TeV El?*?tziﬁ ] 8 C ATLAS Preliminary 553?_“_? 1
o 25 Ldt=355pb" O — o 25p Ldt=355pb" O 41 w o Ot
> F aw - 5 F w1 % 2OF \e=7TeV - gwow
c - @yiz—-1 - c N zZz-1 41 € C Ldt=355pb" @@y7z—1 ]
S 20 - .K/Iultijet - £ 20 L =Kl|ultijet ] § 15 f =3e5p I'YVlultiiet ]
= B z 8 r 1] r
15} - w18 = - ]
- - r 10 I .
10p - 10F = i 1
5k - 5 f 3 5 3 E
q ] J 1 : q E :t . . ] 0 L + s 1 ] + ] ]
0 20 30 40 50 60 70 80 020 T30 45 30 80 50 80 0 20 40 60 80 100 120 140 160 180 200
p () [GeV] E (¢) [GeV] m(e,u) [GeV]
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ol SM processes: Z — TT cross section A
‘ ‘E_E L
25 measurement 3
SelectionforZ = T T - Multijet background estimated from data
VIV } .
- One isolated muon p, > 15 Gev | BDT input variables:
and one isolated muon p, > 10 ) Aq)(“l'”%ss
GeV of opposite charge - AO(H, )
« 25GeV <m,, <65 GeV - (Pr{H,)- Prlk,)
» Boosted decision tree to separate | - [dy(H,)| + [dy(H,)]
- TT, and y*/Z - |l

Distribution of visible mass after all cuts 25—""""'—

>
8 ATLAS Preliminary e Data
C Oy*/Z—rt ]
L oo \s=7Tev @y izl ]
§2] B 4 OW—=1v A
GCJ E J- Ldt = 35.5 pb -I\_llultiJet E
TuTu @ 15F Ot -
Nobs 90 1 0: E
Nobs - kag 43 +10+3 - ]
5 =
00 """""""

70720 30 40 50 60 70 80 90 100
m(w, w) [GeV]

— Y*/Z = |l suppressed and Z - T,T, signal visible
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TLAS Preliminary

det =37 pb’

Events

Jet-to—1 fake rate

E P P DS B FTEE PR P
20 30 40 50 60 70 80 90 100

C) Multijet background — Fit with
shape from control region

31.5.2011

In MSSM if m(H*) < m(t) dominant production for H* in tt
witht—->H*band H* - T v

1. H* with hadronic T decays: Test of data-driven
background estimates

A) Backgrounds with fake T
jets = Measure fake rate

B) Backgrounds with
true Ts = Embedding

ATLAS-CONF-2011-018
ATLAS-CONF-2011-051

FT + jets

B Embedding |

_[ L dt=36 pb '
ATLAS Preliminary ]

]

Colovvulin
40 60

T physics in ATLAS: Susanne Kuhn

80 100 120 140 160 180 200
m. [GeV]
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Z/IH -

FREIBURG

* Lepton identification: muon
muon system and tracking or
electron - tracking and
electromagnetic calorimeter

* Neutrinos: missing energy >

41 calorimeter with high
granularity

* Tau identification:

electromagnetic calorimeter and

tracking

31.5.2011

tT (Ih) in ATLAS

; Muon Detectors Electromagnetic Calorimeters

Forward Calorimeters

End Cap Toroid

Barrel Toroid Inner Detector

T physics in ATLAS: Susanne Kuhn

Hadronic Calorimeters
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